Reaction of zerovalent copper with cobalt(II) salts and triethanolamine (H 3 ] 2 (X = SCN) and 3 (X = Cl) that have been characterised by a range of spectroscopic methods. 1 and 2 have been studied structurally, a preliminary report of the structure of 3 is also given. In the pentanuclear unit of 1, which has an inversion centre, five metals ions are linked together by ten oxygen atoms of the four triethanolamine ligands and two acetate anions in the sequence Cu(II)-Co(III)-Co(II)-Co(III)-Cu(II) with the metal-metal separations of 2.823(2) and 2.964(1) Å for Cu(II)-Co(III) and Co(III)-Co(II), respectively. The intermolecular hydrogen bonding links the pentanuclear units together and results in the formation of an extended one-dimensional structure. The hydrogen-bonded network involving the nonco-ordinating acetic acid molecules is believed to be essential for the complex entity.
The simultaneous presence of copper and cobalt in 2 and 3 was unambiguously determined by atomic absorption, EPR and electronic spectroscopy. The mononuclear complexes 2 and 3 contain crystallographically indistinguishable Cu(II) and Co(II) ions in identical trigonal bipyramidal sites. Two oxygen atoms from the two ethanol groups and one from the ethanolato group form the basal plane with nitrogens occupying the apical positions. The shortest metal-O bond length is attributed to the negative charge on the oxygen atom in the C 2 H 4 O -group. The base angles of the equatorial plane are close to 120 0 , thus approximating to C 3 symmetry. The metal atom does not lie in the plane of oxygen atoms but is shifted towards the N SCN (2). The molecules are linked together by O-H···O hydrogen bonds to give chains parallel to the b axis. 
